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fhm inturm&tim of bigli f»«rgf photons wlt;fe ©oapltiE 
attelsl -hfts bmn repoi»ft«i: to© etas® %h© ®®it#ioa of Beafcrsas, 
pFot®»s, a«mt©i*©n8, ptrtlci«i,, ethmr fmgmaUs, .ssiii 
@m9 of tto«s»» 
•®he mfeio, of pliot0d®aitJ«i'uiis fc© ^otopTotoma"^ a®j*lv«s 
la%#i»«sfc trm fc»o semf'©#!!. 
1., i©a®ls' of thm Bucl®iis hmm b#«a im wlilcli. 
lik# awoleoHi #r@ ik@ w#Xl &» aua,®!® Im wlilcli al|iiai 
par%lol«»'^, «fi.« ®¥«ii »i* pr«s«ttt as « mifej ot;h®r 
aoa#li h»m b®®» tor %li@ lafcermetlen of m ©ntrgy 
phot OR 93? CplaQte.©) i^affeici®' wifeb ® S^e- of these 
moaels pi»©¥ii«,, with, feasottabl# mavmpUoms, « foj? 
th® ratio., Wm fhW9fom, ifc i® p©asi&l.® tk«t i*ifo«H®tlon oia 
feli« ratio mmf b# iis th# iate'fpMtittlQB of ataelear 
E, Siowl®clg« of r foi* »i» liraiiateH nmalmr sppsi®! 
wonM f«elllt!«ta ld®ntifie«ti©B- of fclie aetlvrntloa pi*odmeti 
and tli«lr Ammy mhm&^s in eoiiJm®tloa with othmr pertlfiaafe 
d»t.« aW'Sb mw mu%ron, proton, eni alpha ^ota 
tta® woi?k iftserifeei ia th® ptmsrnn^ thtnis, w® sfeall 
b® • e©Bo«rii«i witfe tlm ratio, r, »#a8u.r®a for 
i»#»g® aafl iolM intervals in f&pov, for partiol«8 
fr«i a» ••018 felilefe Qopp®r 
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Irifitiitlti with X.mTmf90 «a<3 tt©t ia flit at 
I m* fw0m Hit walli ii»c« tli« firifc ©a* 
mi brsek f3?» tsli# t«rg»t it ao% ©toBertftbl# «boi?« 
tenAnrntim «Ri fr* th.0 tapgtt,^, 
ttiere ii a ali^t probability m ao««pts®fi %tmk 
mttf erigi»*%« ia fch# gas. 
, 2# ||«efe, fc3p«fe *mg%.&$..»% least f ©*» loag, and bfi-r® & 
i##fei©a,©?«y t 'Img wlthmt. jpsiat 
•®trtt59i*lng, b«f-©r« feM' lm% 4 e»« neafefceriiig ia 
aoat pi»€jnifmm®«a)f 
S« 1®A tratl: aw»% «ii«i».®.©t5«rlstii5 of a iiafli' 
ehsrgsi keiiiff Ii* ^ ^ ftt«ie mmmw'' ml%»} perfeioie* 
iomi«sfei©R <Stt# fco alj^a pirtsiel®® e«a to© dlsfeia^isli-
®i| trmnks. ©f ffirti©i®t «l©.0.treaie ®ai« .«r® cwwi 
mrf mnA «©r« %ii»n vT^otmsm -
Bmh tiraeks aaf 'to®' eelled %i*«ek«* If for tb® 
traetea %&® aeftn'tajpfat^w© i« ##%«i«in«a.-r oi* feh® 
rang# iafe«i?irttl fip« 14 4 e»« fi»«k tke stopping poinfe, 
feli®a th.B ettpTfttmf®#' mi ell tb© protesns will to® tfe©#® f&r 
pi*©t#n» ©f « fimA mmtgj iatervni, fo3?" «ll,^.fe §%!?»§• 
.glisagi siBiliariy ^sll will b« a®m8ii5?®i f®i» aaofck®*'., 
bii% #ii«rgf iatt«pva3,« 
eayiratiiiy®! mm f©r ® »»si "pr©fe©ii 
*Foint goiitife»3piag hy l/lOQ .rgii-sm wMf to# obsftrwi.# 
4 
r&sp«'©feiiy«lf ©#01SJ fti ©.ftXemlafeei iu S«e6i®a 
If. •il»d«i?J..iiilBg of iigifc.# 'iKdieafces wl3ii«fe sr# .ia©t 
flgnlflotjalj with fell® method uaei* gpr®mi, li®r« prin,©!-
pallf am® t© umltifl® scatteri«,g, for pT©%m» (or demteyoEs) 
will to® i®m©a»ty8t«a in Section W t© fe« #awii8i«a- to emrmture 
fttoomt til© ¥itlue, Calcmlatlon ©f te.att«riag wifitli 
a©#a«d Ifta® e#rt;alB ttisn use of tti® wiit!^ ©f %im «3Ep«ri» 
a#»tall|' ©bfc«imti- aistribution ©f ©wvntw# fer tfaete® ©f 
profe©at hit fey fast aeutrons. Si# width for .iTOtsroiatp 
r^latlf® t@ frotoEi nay then b® ifet«ia»# fr« amltlfl# 
softtterlog thtory* fhe l/e half-wiitihi s©. obtaiii«i CS®efeioa 
If), ar# fefe# aa^t#ron and protoa O*0©4 «iti 0#00s e«#-^ 
Feape'^tiwly* fte«r«for@, it shomli b® possibi# to 
%h® ^iityibution of cI«tat®po»J> If w i« §mmt@w 
than l/§g In th® pmrnna^ of th« i^otoa 4istritomti©a* m&ll** 
.©!» ¥«lm» of r wmM change th® ffctoa distrlbrntion only by 
ftE .Kiiomt of th®' oi*i-«r of statistieal flmetugtleHi mnl#g# 
attay woir® ©wats mr@ studied. 
fhls a#*-tttPiia®at. of r is diff®-i?«ii%' in thre# r«sp#«fei 
froii^ soi# of mass of ^®©.s©nsj iwaaarisinii lia 
f«f@r«ii0® IS* Xm th® measurement of w$ 
i» toll's® *«® the principal ®©Bpoa«t; of th® eloMi 
ohtafe«i» ga»# 
2* ®i© lo#»tl<ihs of th# cent®r« of iiatrlbwtioa# 
mm teown fpm rsnge-ensrgy data, th© »i#«s'ttr©a@at of 
tfci® fi#M »%rmg%h, •Integral, mlues 
©f ««»# iH,. B &i» S'I'iiiliib. p#8tifel«» 
S# I'ltlfe ©n mppmg'§f e«i®t «#p® mS 
MB^TiWMieas w#r® I# fife %b© iftfei# I© 
li -irawn froM « stagi® 
# 
II* mfmmimkt m&nmm 
A li iadb cloufl was ustfl. fh®' 
4®pfeli by th® Qojmimmp mum fiaito 
twto® USB' li fli© tra©!# mm by «ii aato-
mmtln ffe® esnlr©! 
©tmipssnt wlilsii w#a swilable .ptrialttti %'li« ©f 
tell© M®pi«tl0 fi«M «ii-i th^ rel®ii«« ©f « #4iigl.® %'*mf |»1#® 
froBi Wm sfmts.hmtwm^ l»ofch accKSP^telf r#sp®et to 
%li« @jc:p»Rileii ©f fetot f© airoM fiist©,rtl©a 
©f turbul®»e« wifetei® the QliiiMto#r, m 
«^fa.iisl©a r^sfelteg iwrloi of mppToximm^mlf &m m±m.t'& *«• 
l@th, »ttltiple scattering ani t&e iB#gii©tie 
e®m®« empfafemip® ©f th» fcrftek*# f® lner&R«# tli« 
©f tbii fltli, Ite© fieli #3Eolt®ttoii «»« B©«llfi«d t# 
p®»ite parallti ©pspitfeton of tb.® eloui ©kia^®!" o©ili »M mer® 
mpM grcswfefe ©f tto® wignetle fi«W* fte® tiffl# •©©«§%#»# of 
fete.# fltli eoll ©f til® generaliof uliieli stip.fltsi tli® elomi^ 
Qk«to«i»- ©©iis had' lisitt## tfc® ie«t# of fit® ©f 
0iirr»B%» m type §SSI,p wa.i i»®i t# fwitiii ®n to 
•©©tls witM fen# g@n#ip«li®r fiillf f© 
%ik« tofey 6f©:i# «f tk# t® »¥oi<i feft-atimg ©f tii® 
©©lit, g#a®ritt®^:|, tgnltron, it t« R@e#ss«r|' t© d®@inii*giss® 
tfa,® gm%m%m fi#li s&on after %&« |»®i?tl©3.®s feat® 
f 
fell# • Sefefe a primery op«ratlag deXmf csiremitj, Flg» l# 
& 8&S^tf^mmimm time aelay mm imeerpdrat;## ®,e©«plisli 
r«pii a fuse in %h.m el#ia« eoil eir©uit 
i« als@ It i# neeesaary to risfet, 'liQW'twr# %'hm% t&« 
€«l®y itpiais upon the adjuafewiBt ©f •omtp'ttfe 
m$. .amal- fe# modified if « pofe®mti«l fiiff®3?«a« 
ofefeer lk«M 'ilO wife.® is used# fh# pesilteility ©f still 
®# ft.«M «%r«agili i» limited by feh® tulernftl ia|p®i«ii©» ©f 
til® g©tt«»t0r# Bi»et rectifi0«feioa i# ii«fe posatbl® feseattgii 
pmm lim# supply thm <6emm&&» mil iB»ml®fei©m 
will aot operation by conc"'i@ii«®i' li 
tto.® ®e©a«i§«:l pethod* Th@ #lomi €ife,iwbfi|p fi®li 
is ppi»d'U0«i. by few# ©oils with §» tmrms fwo liif®i'» 
©€s«pi?lsiiig 4i tmrnn loc®t«a at tfe® iii«ii» et th# l©iw.i* e©il 
w«.r® 'fetnaute of insulation feilws* fh® ©f 
thi« m®ymm®%wy w&m »ii>«t®ntittllf fey pftrisll®! 
©f»i»*ti©ii ©f fcfe® C0ila et the »«« t#a^#ip«tmr®# aime® %h« 
1mm #©il tii#a 4i*«'ir'the lsrg®r earMat.* wipiefele fi»M 
was a@»#we4 m% tfedrnt g/S strength "fey « flujMit®#, 
«©emrat# to 1 p»y mmt*, the curi»«at wa« atasuriii %f « jpuwl 
with and its renatag# m«©i t# stul# th® 
fi#ld to full ®%»sgfeh, S4I^ gmm» with m mrm-w prebrnWly 
l®ii th&B 4. f«r e«®%# mm&^mlml ©•e|qp@i» %«rg»t|, #03.8'iii©& 
th£etei» i ii/l# laahftt loaf iaches Ul^, vma ®@fe «f 
«n ®agl« of t»«> 'th# |fe©t©ii b©i«i ttm tlJu# 
«ya#lar©tr©a* ifeieh mm ©permtdi at ii fh« #xpn'ia«iit«l. 
IGNITRON CONTROL CIRCUIT 
Heiay Armotures Normolly to Rigfit 
!IOV AC " -"fc 
Inouf ,, 
ignitron Coding 
Solenoid Valve 
Gen. 
Output 
^AJj. 
Adj. 
Out 
Gen. 
Push to test 
KD flO-, 
'IOK 
0A4 
Operating Delay 
.20K 
I5K 
AAA 
S.Dr 
30 K 
Safety 5^5 
Max. Delay 
5551 I0A4 
2.5K 
22.5K 
D.C. 
Gen. lO/if 
_ 
10 meg. 
0.75^^ 
Meg. > > .?IOK 
Cloud Chan^ 
Magnet Coil 
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f 
aryangtrnftttt Is to Fig# 2* Shoie® ©f ©dppei* for 
ts.li® fiFsb »p|i2.1egi%'l». of the ©fewtoei?' w«S'i«® t® 
iti ktiowQ tii,^ ,|jk©ti3 ©•S?-©»« g#ettoa, mM he&mnaM t1fe« w©fk ef 
-aiii it»3pb©ii«^^ indicated 6 hl0 ph©t;©»»^««t@r©a 
fi*i» .c©fp®r« A )i©CIS inoh thick hrnTyXlimt foil *»§ 
©n t;1» iasii® efliiiif'i©®! surf me© of feJi® ©load eMwfesi?, of®3i» 
ft' ll" tii®ii r«dfal hoi® 1» %'li® i/8 indi wall, . 
wltJi «paiiife« th&^Tmmetting i*®sla| tli® fell was tlieia esTefti 
with gli-pfcfil «iis«#l» 
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3.1 
III, MAm 
fhm 0li«rg«ij> li«aty pftrfeiel®® 
cw.r¥®i 'fey fch® ««ga«ti® fitli w®r« pkotegrsjpbei ,• Approxl-
Mftfetly g0gO sfe«i*«'Oiseopl# jpletur®®. mw» with 6© Mat. 
toy®'iaistr®lilung m ©^pper* fli» attfe-ei &t trtelc seltofclosa 
outlined la fehe latroim^etlon i# gtwa hem* All fefaoki 
l»g la fe.fet« iigfcit#i poi-tiea -©f »»•« ^«a 1 ea. 
tiem ttoe wsil,^. Imgrnr thm "F en-*, «iii e«tiig trm tk# eopp©-i? 
fetrgate wr# - fig. S tte.#wi fcypleal fe-i*«ekSj» r®d«©ei 
iR a Is®,, tomte with s#»e loas af flit plefctii»«a 
itsereossspienlli* »p:r#J®e%#d fcbjremgh %it® o^fcical sfst®® Ui«i 
in |^.ote0grm|5Mnf tli« fcr»ei£#.# fJb» pr®j$et«i l«ag®, itol^cSi wit 
eoagrueate t© tha t-wm&k, mt f-iewti m a aovabl® sertfts' fi4-
fe© eolnside itife jplaa« ©f ttoi® Sang© ®f fefci® ti»«©ic» 
A f«w- of t'b® %mQk§ i.ii sdfe Um% ©aem^ far 
us® la tli® it«f«6i0©pi© repr©|«®ti®» sfstemp tad w#!*® • fe3*#ftfe#a. 
@©pai»iife#l,|'. liow em^T»Bt trm&'kB w%T9 mmnnr®$ m m Mieyoftlffi, 
iri«w#rf siB®« n@ it«'i'«@i©opi0 sii w&« p©'®sltel0, ttoi« toeli-
nm^im fatfcor wa# tufe t® 1. f^« ewcmtme of 
traoki w«« »0si»iii»«i toy suglttn ffae dliti»lbufei@» 
fikawta wlfefeia li«it#i a.ts#fci8'll©ftl mmmrmQff t-h# a.sM©.ratst® 
•r a« fsr fe^ae&s ef g©©i ©f l@w e©Eitr®st w«r» 
not la tefe# atiai i«fe« ©JP gruftei# 
Fig* ffpieal fpatto 
IS 
lost fci»R0ki w«-r# m aitiia. 
ciiTViilm*'# mm tJfe# »«%!.©» 4 o*« fell® 
©nd wa« a«Mnr«i if fitfclnf ©IremiiLr rwi#i ©a ]pl®Ei.gle.«* 
ffe« leiig?feM of fete« track «md aenl® ftagJlii 0 &i tb® 
plm« fell® t,r®©k the ^©rfeieal wmm TrnmrnP^p la $m» 
®ai#s poijsfe gfta%'t0ti®g was n©ti©-«i ia fitliiBg fefe© 
If -It® S cm» long, btfor# last 4 ea#» wa# 
atftllmbl# tm% t3tm netlceable potttt .ge«fe%»ri®g,. %h» traete 
w«« If t 'S-ectioa-fckas fi»« 4 ©«• fe«ek ms 
fcliii wa« i3i©t»A «»«§ mrvmprnMng feo thm 
s%*tta«ri SMtmml «f M *§» 4 m*^iTwm tli.t «ai was *«»• 
F#!* t reck %li« »#*a fiirvfttm*® ia f'i»e« 
14 4 ©*•• ff« tlfee «aa, JL«t# »fc#fpimg potefe, ««» feo b« 
Sine# tli« feesmptef of iner#«.#®i wifeli 
fell® l®agtfe mi %wmtl£ »#«§»#«,. tbt mm& of tueli 
trtek l©iag#]p felimm 14 *fts m^mnm^ mm itsi maafel# 
l«iigtli «f- ti® 4 m* tptm %to«' raa ©.0rrae%®i. |.® fefat ©orr#*-
ponding mlm- ftppr©p'?ia%« t© feb« rang® iafesfval 14 %& 4 ea» 
fi«0« il® «ai, 'Alt© t.rael£» mMtrntm thm 14 e«» w«.i?« 
ia»«i t© 'tii# 'm'&mmmy of fcli© fcla®»« 
w®i»© :alsQ' e©r»ot#i 'ft® fcto.®' e©rj*««f®iiil»g mine fQT life# raiag# 
14.%'@ 4 e»« fb« ®©»®etiloas ®:ice«pt: foi* 4 
Imm %h.»n It f«r ©sat ijR r»4tms of fto 
©f jp3p0^€>a -i'TOfeerea traetet is »mU tiiafc %li« 
Q&wrmttlm (p«» mu% elmmg# ia emrvatia'i?# | for a pr©t;©ja i« 
M 
sfttjisfaotwi' t0V & «»a «11 traeka w©» eo'rrtet@4 b|r 
a msifoai pros#Ami-#fii® »mmg% eurf^temr# mm ©eapmfcei. foj? 
m pi'ist.eia:,. as a fimetiGa of l#ngfch of track, msiiig 
t;fe® Mtm ©f Soffmaii, ®.a4 fiia 
ps'lp eifafe ©bsMgii la. awrag# a<S4»s -mf Gii2»iratiir#®,:/c, from-the 
valB® f©s? ft 14 cm*^ track (tfet lest 4 ea* iia-cariei) ss », 
fnmctim ®f Isngt-li ©f fcrsste, ©r rang®, l,. was plettti in-
Fig» 4* tfe# si©fpi»g, pewer, Sf# ef feh© mpor is eimpiteS iii 
t:h.e ifilming s»et4©a» F©r eoapfirl-.se® fefes #orr@®peaiiog 
aetliod wss msefi for a -a®m®er®s, wlfeh tli# relation fcfaftt ® 
wifefci fcwiee til® rang® l»..s fewie© tli,® aaergy ©f a pro* 
ten* fhte f»r mu% eerrectioR fer « wai 
Xsrg«r,, temfe-jp 6imm fefe® total eorr»e%ioii for protoia® was 
msmaily l#sg tMa It jpsr ©eats, tii#- i«fiei©ia©f of fefe# prsfcoa 
eorr«etl©ii for i#mls®r@ai wa# 3.#s@ %bam t p#r ©«infc|, fer m©ft 
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pang® 14 feo 4 mm iitm Vk& ©M* a o,f ©•Otg 
w«® ttei ©biftlaed for a proton, pQf * ^e\Amm, %'bm 
mMtim wma m«®i thmt a limv^eTou ml%T& %mlm tb# s*«.iig« h.m» 
twie© til# energy #f a profcon. W&& i#ml®roa owvatur®,. 
of 0*013J thereby ot)feitiii#d ti»il«rly» fm ® 
1* was O..O108 
f@ peiwit a#r« i|uantltafci'^« ©f teb® 
.results it «aa ciesir«bl« te feto.® dlifcrifemtlen 
in vmAlm &t smrvfttsw# /« , or it» r#eifratal !• fii# iaaisi«» 
©haractttr of teli® dlstribufcioa ia ten# fsrliibl# 1, f©r fiaitt 
®@ttit«rlag nmf shown. r>9fc © fe# iiii,gl® to®tw©«R 
©iiergtat tra#lc «i th® unscattdr»i piifeti# Its 1» shown toy Ii©«it 
ftai §r«is@ii® multiple sctt.tfe#:rlai l#«is te fi @aMis|gia 
distribafeiea ia §, denoted Gf la 0# W« i«BOt« tii« rftiim® <sf 
th« 0los®it circular art, of l#agth 1# l»f ^ # it# 
esatraX fey 6^ and use subserlft © r«f«r to si»,ll®r 
<|uaiit£%i@s for «ii unsoatterea patb* 
fli«a 0 « -il » M* 
/® 
F®r ooastaat C is prop©rtion«l to I# 
Siiio« th@ b®«fe fitt.lag clrsl® i» .apprexiaatsif t«ag«mt t# 
the traek ®tt th® tiie ends, 
e « c • e@, • 
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© »• AC* * %.) ,. 
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A I, i,K • .,S@) I* 
for a p3P©l©ii t,@ it fiie wiifefe 
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»TOfei?o3a .i»|>tnefe# I© fi?#l>abl© a«%hc^ ©f p-i»#iucflitg fiisl a«ml«i»oaa 
wts ,411 tracks ar# feit«r#f»«, dm® fe© preteaa.. & 
»«ttssl«ii,. »t 0.022 om**^ aay b« sliosta fco te-®st fi% fete# 
iatm, tdjttstine tli# fe«igiite sfe feli« ©#Btj«i»Cor 
Eii0i»»«2,i8m%i0ii Mi tb.® wififefe s|j®-cifi®4 feb® hmlf 
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w«» 0.0061 tm #«iit«foas mmj ite» 
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goo §20® 
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1 .« ambtr ©f nuclei/cm.® 
S , energy of the particle, Ij, the energy of particle, 
at t#©%l©ii of fertete was 
s « efenrge •mi incoMlag psrtiel# 3.. foj? prot-ea, 
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^ S iiii0i«ar oiierge of so«tt«riiii a 'IwiiiWB, 
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iat'trvtl 14 ,t0.,4 u»tog feb.# at; aMpolat ©f^ 
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co«» rr« 3 X 100, ,lno« a a.toet^Xe «sl8 of ^ 
r*iiam wm 'usei# ttiat scrttsriBS tej •J/lOG r^ilaa at teli© 
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